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(57)Abstract: 

PURPOSE: To provide a compact and inexpensive 
external signal input/output method by making use of a 
standardized interface that is provided on such 
electronic equipments as a personal computer, a modem, 
etc., for transmission of data. 

CONSTITUTION: An external signal is inputted to a 
standardized interface 2 provided on an electronic 
equipment 1 such as a personal computer, a modem, 
etc.. via a contact 4 which is turned on and off according 
to the state of an external equipment 3 or via an input 
buffer. Meanwhile a return circuit which sends the signal 
received from the equipment 1 to an input pin from an 
output pin of the interface 2 is opened and closed by the 
external signal via the contact and the input buffer. So 
that the signal flowing to the return circuit is turned on 
and off. Then the signal outputted from the equipment 1 
is sent to the equipment 3 via the interface 2. 
Furthermore the output signal of the equipment 1 is also 
sent to the equipment 3 through an output buffer 
connected to the interface 2. 
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* NOTICES * 

Japan Patent Office is not responsible for anydamages caused by the use of this 
translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] The external signal input approach of having used the standardization 
interface for data transmission characterized by inputting an external signal into 
standardization interfaces (2), such as RS-232 C with which electronic equipment (l), 
such as a workstation, a personal computer, a portable terminal, and a modem, is 
equipped, through input buffers (5), such as the contact (4) or read relays by which 
ON/OFF is carried out according to the condition of an external instrument (3), such as 
a microswitch and a limit switch, and a photo coupler. 

[Claim 2] The cuff circuit (8) which sends the command from the electronic equipment 

(1) of claim 1 to (7) at the input pin of the output pin (6) of the standardization interface 

(2) of claim 1 to this standardization interface (2) The external signal input approach of 
having used the standardization interface for data transmission characterized by 
turning on the signal which opens and closes with an external signal through the 
contact (4) or input buffer (5) of claim 1, and flows in a circuit (8) by return by the 
closing motion, and turning it off. 

[Claim 3] The input pin (7) of a standardization interface (2) and it are the external 
signal input approach of having used the standardization interface for data 
transmission characterized by having opened and closed with the external signal of 
claim 1 through the contact (4) of claim 1, turning on the current supply from a power 
source (9) to the input pin (7) of a standardization interface (2), and turning off 
between the power sources (9) prepared independently by the closing motion. 
[Claim 4] The signal output method using the standardization interface for data 
transmission characterized by sending out the output command from the electronic 
equipment (l) of claim 1 to an external instrument (3) through the standardization 
interface (2) of claim 1. 

[Claim 5] The signal output method which used for the external instrument (3) the 
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standardization interface for data transmission characterized by sending out a signal 
based on the output command from the electronic equipment (l) of claim 1 from output 
buffers do), such as a read relay connected to the standardization interface (2) of claim 
1, and a photo coupler. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates the interface for data transmission, 
such as RS-232 C with which the workstation (WS), the personal computer (PC), the 
portable terminal, the modem, etc. are equipped, to the input approach of an external 
signal and signal output method using the standardization interface for data 
transmission. 

[0002] If the operation situation of the air-conditioning machine (external instrument) 
in an office building, the switching condition of the door (external instrument) of the 
entrance of the ban on receipts and payments, and storm sewage collect, in order to 
check automatically or control the uninhabited drainage system of the remote place 
which operates a drainage pump and drains storm sewage etc., it is necessary to input 
into computers by making the situation of these external instruments into an external 
signal. Moreover, in order to carry out remote control of these external instruments, 
the signal (signal for the exteriors) for controlling them from computers (electronic 
equipment) to an external instrument must be sent out. This invention relates to the 
input approach to the electronic equipment of the external signal from such an 
external instrument, and the signal output method from electronic equipment to an 
external instrument. 
[0003] 

[Description of the Prior Art] The interface for standard-input/output equipments, 
such as a display, a keyboard, a floppy disk, a printer, and a mouse, is equipped, and 
also computers (computers), such as WS and PC, are equipped with the 
standardization interface for connecting external instruments other than standard* 
input/output equipment. In the case of the 25 pin type RS-232C interface as [ such a 
standardization interface standardized for data communication, for example, shown in 
drawing 12 ], as shown in Table 1, the role of each terminal (pin) is standardized. 
[0004] It is common to connect to this standardization interface external instruments, 
such as a communication link modem similarly equipped with the standardization 
interface, and to perform data communication based on the communication link 
procedure (protocol) defined by the specification of that interface between computers 
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and an external instrument. 

[0005] By the way, conventionally, although WS, PC, etc. were used for data 
communication, since a process I/O unit was not provided, it was not used for 
management of an external instrument, and control, but those managements and 
control were performed as follows. 

** . The minicomputer equipped with a process I/O unit is used, the I/O device which 
takes charge of a process I/O with an external instrument is connected to the process 
I/O unit, and the process I/O to a minicomputer is performed. 

** . The add-in board which gives the function of a process I/O to WS, PC, etc. is 
attached, the I/O device which takes charge of a process I/O with an external 
instrument is connected to this add-in board, and a process I/O is performed to WS, PC, 
etc. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there were the following problems 
in the conventional process- I/O approach. 

** . In the aforementioned **, a process I/O can be performed between a minicomputer 
and an external instrument, and moreover, since the throughput is high compared 
with WS or PC, the minicomputer fits process control which also bundles up many 
industrial robots with complicated control, and controls them. However, since the 
minicomputer is very expensive, in building management with little control 
information, profit cannot be taken in cost. Moreover, since the minicomputer is quite 
large* sized, the problem of taking a location is also in installation, 
[0007] ** . Since it is cheap compared with a minicomputer, WS and PC become [ the 
whole system ] cheap, but since the add-in board for process I/Os is not usually 
equipped standardly, in the aforementioned **, such hardware must be purchased 
separately, and it does not become consequent so cheap. Moreover, in order to use an 
add-in board, what prepared the computer of the desktop mold with which the 
expansion slot is built in, or carried out external [ of the expansion slot ] to the 
computer of a laptop type and a note type must be prepared, and a miniaturization is 
also difficult. 

[0008] It is in the purpose of this invention offering the external signal input approach 
of it having been cheap and having used the standardization interface of the data 
transmission moreover which can also be miniaturized using the standardization 
interface (for example, RS-232 C, V21, V24 and X21, X24 grade) with which electronic 
equipment, such as WS, PC, a portable terminal, and a modem, is equipped, and a 
signal output method. 
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[0009] 

[Means for Solving the Problem] The external signal input approach of having used the 
standardization interface for data transmission of claim 1 among this inventions is 
characterized by inputting an external signal into the standardization interfaces 2, 
such as RS-232 C with which the electronic equipment 1, such as WS, PC, a portable 
terminal, and a modem, is equipped as shown in drawing 1 , through the input buffers 
5 ( drawing 2 ), such as the contact 4 ( drawing 1 ) or read relays by which ON/OFF is 
carried out according to the condition of an external instrument 3, such as a 
microswitch and a limit switch, and a photo coupler. 

[GO 10] The external signal input approach of having used the standardization interface 
for data transmission of claim 2 among this inventions is characterized by to turn on 
the signal which the cuff circuit 8 which sends the signal from electronic equipment 1 
to 7 at the input pin of the output pin 6 of the standardization interface 2 to this 
standardization interface 2 is opened and closed with an external signal through a 
contact 4 or an input buffer 5 as shown in drawing 3 , and flows in a circuit 8 by return 
by the closing motion, and to turn it off. 

[OOll] The external signal input approach of having used the standardization interface 
for data transmission of claim 3 among this inventions As shown in drawing 4 , the 
input pin 7 of the standardization interface 2 and it between the power sources 9 
prepared independently The external signal input approach of having used the 
standardization interface for data transmission characterized by having opened and 
closed with the external signal of claim 1 through the contact 4, turning on the current 
supply from the power source 9 to the input pin 7 of the standardization interface 2, 
and turning it off by the closing motion. 

[0012] The signal output method for the exteriors which used the standardization 
interface for data transmission of claim 4 among this inventions is characterized by 
sending out the output command from electronic equipment 1 to an external 
instrument 3 through the standardization interface 2, as shown in drawing 5 . 
[0013] The signal output method for the exteriors which used the standardization 
interface for data transmission of claim 5 among this inventions is characterized by 
making it send out to an external instrument 3 from the output buffers 10 by which the 
output command from electronic equipment 1 was connected to the standardization 
interface 2, such as a read relay and a photo coupler, as shown in drawing 6 . 
[0014] 

[Function] By the external signal input approach of having used the standardization 
interface for data transmission of claim 1 among this inventions, if the contact 4 or 
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input buffer 5 connected to the standardization interface 2 is turned on or turned off 
according to the condition of an external instrument, an external signal will be 
inputted into electronic equipment 1 through the standardization interface 2, this 
external signal is processed by electronic equipment 1, and the situation of an external 
instrument is grasped. 

[0015] By the external signal input approach of having used the standardization 
interface for data transmission of claim 2 among this inventions The signal outputted 
from the output terminal 6 of the standardization interface 2 minds a contact 4 or an 
input buffer 5. When it connects so that it may turn up to the input terminal 7 of this 
standardization interface 2, and the output command of electronic equipment 1 is 
outputted to the standardization interface 2, If the contact 4 or the input buffer 5 turns 
on according to the condition of an external instrument, it will act to electronic 
equipment 1 as the monitor of this into which the signal turned up by the input 
terminal 7 of this standardization interface 2 is inputted, and the situation of an 
external instrument will be grasped. 

[0016] By the external signal input approach of having used the standardization 
interface for data transmission of claim 2 among this inventions The signal outputted 
from the output terminal 6 of the standardization interface 2 minds a contact 4 or an 
input buffer 5. When it connects so that it may turn up to the input terminal 7 of this 
standardization interface 2, and the output command of electronic equipment 1 is 
outputted to the standardization interface 2, If the contact 4 or the input buffer 5 turns 
off according to the condition of an external instrument, it will act to electronic 
equipment 1 as the monitor of this into which the signal turned up by the input 
terminal 7 of this standardization interface 2 is not inputted, and the situation of an 
external instrument will be grasped. 

[0017] By the external signal input approach of having used the standardization 
interface for data transmission of claim 3 among this inventions, if a contact 4 or an 
input buffer 5 is connected between the power sources 9 of the input terminal 7 of the 
standardization interface 2 and a contact 4 or an input buffer 5 turns on according to 
the condition of an external instrument, it will act to electronic equipment 1 as the 
monitor of this as which the electrical potential difference of a power source 9 is 
inputted into the input terminal 7 of the standardization interface 2, and the situation 
of an external instrument will be grasped. 

[0018] It is sent out to an external instrument 3 through the standardization interface 
2 to which it is equipped with the output command from electronic equipment 1, and 
an external instrument is controlled by the signal output method for the exteriors. 
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which used the standardization interface of the data transmission of claim 4 among 
this inventions by the signal for the exteriors. 

[0019] Based on the output command from electronic equipment 1, the signal for the 
exteriors is sent out to an external instrument 3 from the output buffers 10, such as a 
read relay connected to the standardization interface 2, and a photo coupler, and an 
external instrument is controlled by the signal output method for the exteriors which 
used the standardization interface of the data transmission of claim 5 among this 
inventions by the signal for the exteriors. 
[0020] 

[Example l] Drawing 7 shows one example using the standardization interface of the 
data transmission of this invention of the external signal input approach and a signal 
output method, 1 of drawing 7 is electronic equipment and the personal computer of for 
example, a desktop mold is used for this. Two standardization interfaces 21 shown in 
this electronic equipment 1 at drawing 8 (a) and (b), the 1st and the 2nd, (for example, 
RS-232C interface), and 22 It is equipped and is this standardization interface 21 and 
22. It controls by software carried in electronic equipment 1, and is made to have 
operated with it. Hereafter, the case where the standardization interface 2 is an RS" 
232C interface is explained as an example. 

[0021] 121-125 of drawing 7 The microswitch arranged between the standardization 
interface 2 and an external instrument 3 and 4 are each microswitch 121-125. 10 of a 
contact and drawing 7 is 2nd RS-232C interface 21 of drawing 8 (b). It is the output 
buffer arranged between external instruments 3, and the reed relay is used for this 
output buffer 10. 

[0022] Said microswitch 121-125 It is the switch which will be turned on if conditions 
with the external instrument 3 which is not illustrated are fulfilled, and will be turned 
off if the condition is extinguished, and is attached in every place of an external 
instrument 3. 

[0023] These microswitches 121125 1st RS-232C interface 21 prepared in the rear face 
of electronic equipment 1 It connects, as shown in drawing 8 (a), and it is this RS-232C 
interface 21. Each terminal to each microswitch 121-125 When a signal is sent out, the 
signal is each microswitch 121-125. Only the signal from the microswitch which 
ON/OFF is carried out and is in ON condition is RS-232C interface 21. It is made to be 
returned at the terminal. 1st above mentioned RS-232C interface 21 Microswitch 121- 
125 Although you may wire with direct lead wire, it is this RS-232C interface 21. It is 
[ being connection and ] better to be made to wire the lead wire from a side, and the 
lead wire from a microswitch 121-125 side through a terminal assembly. 
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[0024] Said electronic equipment 1 is 1st RS-232C interface 21. It is this RS-232C 
interface 21 about the existence of the signal returned. Checking for every terminal 
(loop test) can be possible, and the condition of an external instrument 3 can be 
acquired now from this . information (that is, the process input of an external 
instrument 3 can be performed). 

[0025] The aforementioned output buffer 10 is the contact 101 of an external 
instrument 3, and 102, as shown in drawing 7 . It wires. 2nd RS-232C interface 22 of 
drawing 8 (b) A contact 101 and 102 Although you may wire with direct lead wire, it is 
this RS-232C interface 22. The lead wire and the contact 101 from a side, and 102 It is 
[ being connection and ] better to be made to wire the lead wire from a side through a 
terminal assembly. 

[0026] 2nd RS-232C interface 22 by which the output buffer 10 of drawing 7 is formed 
in the rear face of electronic equipment 1 it connects, as shown in drawing 8 (b) " 
having - **** - this RS-232C interface 22 from - carrying out ON/OFF of each output 
buffer 101 and the signal (current) sent to 102 ( drawing 7 ) an output buffer 101 and 
102 It opens and closes and enables it to have carried out ON/OFF of the circuit of an 
external instrument 3 (that is, process I/O to an external instrument 3 can be 
performed). 

[0027] Next, each microswitch 121-125 The concrete means of the process input to 
depend and the concrete means of the process I/O by the output buffer 10 are explained. 
Also in this case, the case where the standardization interface 2 is an RS-232C 
interface is explained as an example. 

[0028] The microswitch 121 of drawing 7 , and 122 1st RS-232C interface 21 of drawing 
8 (a) It wires so that ER terminal, the TI terminal and ER terminal, and DR terminal 
may be connected. ER terminal is RS-232C interface 21 by the function call of OS 
which is the interface called a "Data Terminal Equipment ready", and is carried in 
electronic equipment 1. If open shop operation is performed ON signal of +5- 15V is 
automatically outputted from this ER terminal, and the ON signal is a microswitch 
121 and 122. It minds, and it comes to be inputted into the TI terminal and DR 
terminal, respectively (when both the switches 121 and the contact of 122 are in ON 
condition). 

[0029] The TI terminal of drawing 8 (a) is an interface called "test indication", and if 
ON signal of ER terminal is inputted into this TI terminal, the message "a Data Circuit 
Terminating Equipment is in a trial condition" will be sent to OS. Moreover, DR 
terminal is the interface called a "data set ready", and if ON signal of ER terminal is 
inputted into this DR terminal, the message of "being in the condition which can 
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transmit and receive a Data Circuit Terminating Equipment" will be sent to OS. It is a 
microswitch 121 and 122 by reading the message sent to this OS by the function call of 
OS. It can be confirmed now whether be in ON condition, or that is not right (when the 
function call for read-out of a message is not supported by the OS side, it is necessary to 
produce the program which makes this read-out possible). 

[0030] A microswitch 123 and 124 1st RS-232C interface 21 of drawing 8 (a) It wires so 
that RS terminal, CS terminal and RS terminal, and CD terminal may be connected. 
RS terminal is RS-232C interface 21 by the function call of OS which is the interface 
called a "Request to Send" and is carried in electronic equipment 1. If open shop 
operation is performed, ON signal of +5* 15V will be outputted from RS terminal as well 
as said ER terminal. The ON signal is a microswitch 123 and 124. It minds, and it 
comes to be inputted into CS terminal and CD terminal, respectively (when both the 
switches 123 and the contact of 124 are in ON condition). 

[0031] CS terminal is an interface called "ready for sending", and if ON signal of RS 
terminal is inputted into this CS terminal, the message "ready for sending of data" will 
be sent to OS. Moreover, CD terminal is the interface called "Carrier Detect", and if ON 
signal of RS terminal is inputted into this CD terminal, a that it is "under [ carrier 
receiving ]" saying message will be sent to OS. It is a microswitch 123 and 124 by 
reading the message sent to this OS by the function call of OS. It can be confirmed now 
whether be in ON condition, or that is not right (when read-out of a message is not 
supported by the OS side, it is necessary to produce the program which makes this 
read-out possible). 

[0032] Microswitch 125 of drawing 7 1st RS-232C interface 21 of drawing 8 (a) It wires 
so that SD terminal and RD terminal may be connected. SD terminal is the data signal 
(in this case) beforehand accumulated in the transmission buffer when transmitting 
processing of RS-232C interface 21 was performed by the function call of OS which is 
the interface called "transmit data" and is ciarried in electronic equipment 1. the 
contents of data anything " being good * it sends out from this SD terminal ■- having 
" the data signal *- microswitch 125 It minds and is inputted into RD terminal, and it 
is saved at the receive buffer of electronic equipment 1 (when the contact of a switch 
125 is in ON condition). 

[0033] The function call of OS can perform data accumulation to said transmission 
buffer, and read-out of the data saved at the receive buffer. 

[0034] The output side buffer 10 of drawing 7 is 2nd RS-232C interface 22 of drawing 8 
(b). It wires so that ER terminal and SG terminal may be connected, if open shop 
operation of an RS-232C interface is performed by the function call of OS carried in 
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electronic equipment 1, ON signal of +5- 15V will output ER terminal from this ER 
terminal automatically -- having this ON signal - output side buffer (reed relay) 101 
electromagnetism -- a coil is operated and the contact of this reed relay is turned ON. 
In addition, SG terminal is a terminal for a ground. 

[0035] Output side buffer 102 (reed relay) 2nd RS-232C interface 22 of drawing 8 (b) It 
wires so that RS terminal and SG terminal may be connected, the function call of OS by 
which RS terminal is carried in electronic equipment 1 " RS-232C interface 22 if open 
shop operation is performed, ON signal of +5- 15V will output from this RS terminal 
automatically - having - this ON signal read relay 32 electromagnetism - a coil is 
operated and the contact of a reed switch is turned ON. In addition, SG terminal is a 
terminal for a ground. 
[0036] 

[Example 2] Although drawing 7 , and the external signal input approach and signal 
output method using the standardization interface of this invention shown in 8 are the 
cases where electronic equipment 1 has equipped two sets of RS-232C interfaces 2, as 
shown in drawing 9 , two sets of electronic equipment 1 are used for it, and it performs 
the process input by the input'side buffer 5 by one electronic equipment 1, and may be 
made to perform process I/O by the output side buffer 10 by another electronic 
equipment 1. The information which processed based on the command to which each 
electronic equipment 1 is sent from a host computer 15 in an epilogue and each 
electronic equipment 1 by the host computer 15 and the wireless circuit, and each 
electronic equipment 1 acquired based on the command may be made to be transmitted 
to a host computer 15 so that the process input and process I/O by each electronic 
equipment 1 may be unified at this time. 
[0037] 

[Example 3l In addition, you may also connect with the external signal input approach 
and signal output method using the standardization interface of the data transmission 
of this invention the electronic equipment 1 which performs a process input with a 
microswitch 4 as shown in drawing 10 , and the electronic equipment 1 which performs 
process I/O by the output buffer 10 in networks, such as LAN. 

[0038] Furthermore, as shown in drawing 11 with the external signal input approach 
and signal output method using the standardization interface of the data transmission 
of this invention, modems 20 and 21 are connected to two RS"232C interfaces 2 of 
electronic equipment 1. Said modems 20 and 21 and the modems 22 and 23 connected 
in the telephone line are prepared also for an external instrument 3 side. The 
microswitch 121 which performs a process input to the modem by* the side of this 
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external instrument 3, and 122 You may make it connect the read relay (output side 
buffer) 10 which performs process I/O. However, in this case, a process input cannot 
use by one RS-232C interface, and process I/O can use only one point by another [ two 
points and ] RS-232C interface. 

[0039] As said electronic equipment 1, devices, such as a workstation, and a portable 
remote terminal machine, a wireless small terminal, can also be used besides a 
personal computer. The other limit switches of a microswitch etc. can be used as the 
aforementioned contact 4, a read relay, a photo coupler, etc. can be used as the 
aforementioned input-side buffer 5, and a read relay and a photo coupler can be used 
as the aforementioned output side buffer 10. 

[0040] Incidentally, there are various kinds of things, V21, V24, and X21, and X24 
grade in the standardization interface 2 besides RC232C, and they may be used. [ for 
example, ] 

[0041] Transmission and reception of the signal from the standardization interface 2 
can be performed using basic software, such as BIOS carried in electronic equipment 1, 
a driver, and OS. In this case, it carries out by adding application software required for 
a process I/O to these basic software. . 
[0042] 

[Effect of the Invention] According to the external signal input approach and signal 
output method using the standardization interface of the data transmission of this 
invention, there is the following effectiveness. 

** . Even if it does not prepare hardware like the add-in board for process I/Os, a 
process I/O can be simply done only with the standardization interface 2. 
** . If it is the computer which has equipped the standardization interface 2, a 
workstation, a personal computer, a portable remote terminal machine, and a wireless 
small terminal can also perform a process I/O. 

** . If a process input is carried out, the remote process input which uses the telephone 
line can also be carried out to the standardization interface 2 of a modem. 
** . Since special hardware can use computers, such as cheap PC, unnecessarily, the 
cheap system for process I/Os can be built. 

** . Since almost all computers have equipped RS-232 C standardly and most 
operating systems, such as BIOS, a driver, and OS, are supporting RS-232 C when 
choosing RS-232 C as a standardization interface 2, the software development for 
process I/Os is very easy. Moreover, development costs can also be made cheap. 
** . The process I/O of a remote place can also be carried out easily and cheaply by 
connecting a computer by communication lines, such as a wireless circuit, the 
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telephone line, and LAN. 

[Brief Description of the Drawings] 

[Drawing l] The explanatory view of the 1st example of invention of claim 1. 
[Drawing 2] The explanatory view of the 2nd example of invention of claim 1. 
[Drawing 3] The explanatory view of invention of claim 2. 
[Drawing 4] The explanatory view of invention of claim 3. 
[Drawing 5] The explanatory view of invention of claim 4. 
[Drawing 6] The explanatory view of invention of claim 5. 

[Drawing 7] The schematic diagram having shown one example of this invention. 
[Drawing 8] For (a), (b) is the explanatory view having shown the example of wiring of 
a standardization interface and a contact, and the explanatory view having shown the 
example of wiring of a standardization interface and an output buffer. 
[Drawing 9] The schematic diagram at the time of connecting these [ two ] with a host 
computer by the wireless circuit using PC which only one set has equipped with RS- 
232 C. 

[Drawing 10] The schematic diagram at the time of connecting these [ two ] with a host 
computer by LAN using PC which only one set has equipped with RS-232 C. 
[Drawing 11] The schematic diagram in the case of connecting a standardization 
interface, a contact and a standardization interface, and an output buffer through a 
modem. 

[Drawing 12] The front view of the connector for RS-232C interfaces. 
[Description of Notations] 

1 Electronic Equipment 

2 Standardization Interface 

3 External Instrument 

4 Contact 

5 Input Buffer 

6 Output Pin 

7 Input Pin 

8 Cuff Circuit 

9 Power Source 

10 Output Buffer 
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f ON/OF F5n.2>^-C i^DX^ S KX^ 

.yf S5<J>^;S <4) Xii'J-r'J U-^>'7* l-*'/^- 
m<OK^.'iv^ 7- {-5) ^/ri'r?IS|lff^S:A,/3'?* 

[11*^2 ] IS*:? 1 cC'S^mS < 1 > iy^fi><Ofk%'k 

< 7 ) (CiH-Sjfi^iSL/iilliS < 8 > ig*]I ! 
(4> 3li*At?''<-;''7T- <5> ^fii^X9\-^^mcj!. 

•^?:0N, OF Ff ■S>J:^^^:l/fcCi^l:4^afe^■r•S7'"- 
* giSjg^fSf b > 5? - :? * - X «:*iJS I' fc^f SPfS^A 

[iijRjfS] SiS^k'^:^3?-•7*-;^ (2 > (:c•A;'3tr 
i <z>&^ { 4 > s/roriisf^ i o>9\U^^ 
tc <t. fym'^o ^(ommc J: ♦! < 9 ) ^gii^f fc w 
>if-7:t->i; <2)<^>A:ye> { 7 > -v(D@3ifftii6.& 
ON. OFFriJi'iiciyfcct^m^ti>r-'&B 

<^?:. liS*3ll ©^ltffc-l'>*'--7*-X {2> ^ifi' 
•CJ^SBISS (3) tCjSOili-rJC-^CCL.fcCi^rl^^i'?' 

[ii*3«5 ] ig*3S I C'ST^S < 1 ) ipi^^Mti^ 

{ 2 > ti^S late y - K l» u-'f^:? * h ii^'^ -^<D 

ffi:^5''< 7 T - (10) ■A--^)?f^f§ < 3 > oc(i#*3^ 

[ 0 0 0 1 ] 

S) . f^-Vi-A'^^^:' {PC> , 
-S-f.'b, ■=erA^tC5!a{i3m:t,^-SRS-2 3 2-C 
f'-' {SSS© > * - 7 * fSiis^S 
fSIt 'O - * - X «:*Ufl3 te?fS|lff ^©A:^j*^ i 

[ 0 0 0 2 ] try ^ XfcVKcfeW^^ii!]^ {?fS|i^8S> 
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t,-tt i.iia\tti: htL\.^^ ie^mt C o>^: '> ?f^gs*^ fy 
[ 0 0 0 3 ] 

i?. -7'5x^c-g!gAai:^5^S«<?>-^>^f- 

$ihCt'-2>o CO:-J:^Jirg|*(fc-f :^3f-•7 3i-X^*'7'■- 
^fii^IS^C^f&<kStl■T:4sD. m^TH 1 2 (c^f J: ^ 
w 2 5 b*> ^ ■?'<f>R S-232-C-('>^f-7* -X 
©tS^tcii* 1 ©J: ^ tcsig-?^ { f> ) <7>'^W>m^&\t 

[ 0 0 0 4] c «;'#,siffc-i' > --^ i -xiciiisj u < 1« 

[ 0 0 <:• 5 ] '^mt.. W S . P C ^i* "T" * 

jifSicjifig^^mrt^te*!. TQ-tez^Affi^j^^miEi 

n6<z:'ifai^BfliSiiit'X(^>«««<: b r?f «:>nt:t,^te. 

®. !/aH2rxAHi;;'3«g«:^iii'te£'=2>fcr:»-5'4 

30 XAtti;^4«Wf#'^Aa/5^g'S:^^^l''t:^ :i=i>b*i.. 
- ^'NiD^C-fe XAffi^5:tt^. 

®. WS, PC^CC^D-feXAa;^!©*^^!^:^*^!-!*-^^ 

OT2XAJii;^=&«W}#'?Aai;'33Sg5:^ii*(..t:ws, P 

C ^<<: ^ £3 4r Affi;'j «:tf e« o 
[ 0 0 0 6] 

40 XAtii;^3.S:?i^>C<!;j!>i-C'^r. (./A^4> S ^=2 >JtWS^P 
•^^ h=&i5I-&*>-fSOt:*ijtMt-4J;^'l£-:^04ixUliifiitcii 

[ 0 •:) 0 7]®. Biri2©©«8^i*W S^PCA45^a> 
50 i.^fs.*<^<J>X\ 'e«•J:'^W''^- K'?x7?:9iMocgiAl'W 
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[ 0 0 0 8 ] 2ts^^CDgB^k*W S . PC, * - $1 :?'.'L' . 

-f>5r-7«-;^ {mt*RS-2 3 2-C. V2 i , 
V2 4. X2 1. X2 4^) 'S:f«JJ^t/-C, ^ffi-C. O*^ 10 

[ 0 0 0 9 ] 

#A/J*?*i*. HI tC^-TiStCWS. PC, 
S-23 2-CSStr>fe«Hb-('>5f-:?*-x2{<:. 9f« 
y 5 h ;^ -Y "f-^^^-^A < la 1 ) Xk* - K 

X - 2 fl>ffi /5 f > 6 RtgSlfb -I* > --7 i - 2 

ytJ b* > cc: 7 iCjS^*^ j,i UlilSS 8 ^= 4 X« A:tl >' 

•y 7 7 - 5 L-r^f^'ft^cc J; 0 mmo. -c-cffgeatc 30 

cfcO^TiSt/lElBS&CCi^tl-SmJ^^ON. OFF-r-Sct-^ 
»<: L- ^: C i i 4 4> ©t?* 
[() Oil] *^^(^^*;ig*:53®f^--<feiisfflm 

4 «: T^ittcjg^ft-/ > 5f - 7 » - 2 <^>A;^j t-> 7 
[ 0 0 12] 2|s:^(7>^ *>ig55?»4 '^?i£iefl3^iS 

^?-'?*'-;!!.2«:/ri> r^rgpss 3 <c s 0 ffif ^> tc i. 



!S$I^^7- 175 74 7 
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5- - ^<f>ffi>3'- < T - 1 0 g|l^S3 tCig 0 gjf 
J: 5> «C (./ fc C t i -r 4 <>or-* *o 
[0 0 14] 

ffc'O^f -■7 3; -X 2 ccjg^$ti-cci*^= 4 5?,i*7v;^ 
-M' 7 T - 5 ;0^?l-^^so:;-S75Sti:f£; c -c O N Xt* o F F 
$ n * i ?f^ff b^'>^^'-:?i-X2€:/Vl/^: 

[0 0 1 5 ] ^^^gt^-^ijit^Jf 2©?'-^feiSfflm 
ffc-c L'■^f-•7 * -x«rf<jffli.fc?f«fi^A;'3*i%-ci±, 
'^iff U > - * - X 2 ©g;'^^^- 6 A> f=. ^ 
it^3{i^*g° 4 5;t*A;^3 V ■;> 7 T - 5 ^ o t: . pjgiisf fc 

r4<3#, ^T-lSfS i<?>ai/5jg%*^>?it^:>^f 
X 2 S;^ i * , 4 :5liiA/5'' •< -7 T - 5 *i?f 
^fgc^ljiciSgic (to o N u -c t, ' •!> i . f b -f > if - 
7 * - X 2 <D A*>4ST 7 {C St Jfi * tifcit^A^ A:^} ^ n 

^ , tL<Dct umihism * - - 3 ^li?^s^Je8gs<^>1* 
[ 0 0 16] ^^<f>'b%mcm.2^-f'''^is&fmm. 

^!»{b > if - « - ^ 2 ® a^jiS^^ 6 6 ffi:?5 5 n-S 

4 7.i*A:^ .» >• 7 T - 5 ?: (./ r . ^aaif t 
■c46#. ^^^«g|l<^>^^3/J^^<^•s:^ii^t-Y>^^-■7^- 

^ 2 iCffi;'? I'^c i * , ^.^ 4 Xi*7^./J'■ < v T - 5 3!>i?f 
imm<Diiimc Jt O O F F L- ri > ^ i . IH^Sit -C > i? 

- ■3' * - X 2 «■ Khi^"?- 7 ic^Jr 0 ig? ntcm^-/}^ Kt) § 

[0 0 1 7 ] *^^0>^*>ig*:®3©^-i?eiSfl3^ft 
^t^' >i?--7 * -;s,-&f<Jfl3L-i^c?f^ff ^A;'3:&?£Cit, 
^MiU >i7-:'»->;s2 CA>3^^^ 7 <5?^9 4<J?ia 
(;c^.^4XiiA.:^5.>v^- ^7 7 - .5 ^^^6, ?f^fi<D« 

ffc'C.:'if--7*-ys2 C> A:^J^^ 7 K SSffi 9 ©SEAi A 
CC?:'C<i:AigT*SSl6C^^ir-$nJ1-^a 

( 0 0 18] *^<D^l^ig*3f 4<!:-?=^-^f€is©^3l 
[ 0 0 19] *^^Cf>5*>i535?3S5©f'-i?GjS©'fe«l 

f t -c :^ * - 7 i - X *f«JS fc?f a;ffi(iAtffi;^3:^r r- 
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[ 0 0 2 0] 

jSei 1 ] S 7 trW^C'-f - ^?f5i3<D^iglt -f > 

t*^.-^/*ifit^5ni<, ccsTiifiHcitias <a) 

(b) ciS'^j^l ^gr2©--?<^>Si?;^t'^>^^-:?3;- 
2z amm^nxa^). c©^snt-Y>;SJ-7*-;5.2 

*-;^2 i?fSlMSS3 iCf^CCSSSnfc^-Yi^ay^-Y 

EITODl 0i*®8 (b) C-.^2<DRS-2 3 2-C-^> 
i§?-'?*-yv2. i?fimgi3i<7>r^{i:SS$n?cS;'3 20 

.'V -7 T -c* 0 . c<^>ju A?'"* 7 T 1 0 tea >) - \= >) U 

[ 0 0 2 2] mtS^-i t>Vi7.^',^l2„ -12s 
[0 02 3] i^a;^,'^ 1 2, - 1 2. 

i*fi+«is 1 (o^icmii^nxK'im i or s - 2 3 

2 -C-^ >?-'7:f X2, <tl218 <a) 0CiST<^;'5tC 
^^^SnrfeD. l5]RS-23 2-C'0:&--7*-;v 30 
2i C-SJ£^d->6^'?<Z>-?-Yt'OX-<' 2. -12 

I2i -12s {<:J:tiON/'OFF5«^, ONi7J@lc;$) 
i? D;?.^ *A>6C'ff^<D^i^;0^R S - 2 3 2 -C 

2i i^^i7o;^^-,"*l 2. -12s itiag'J-K 

iia-cis»i/r4>m'j!>v l=!RS-2 3 2-c-^>a?'-7 

*-;^2, fiijiO-'bCD'J- K^i^-f i'oX'^ 1 2, 
-12. - KSa^riS-? HeSr/r l-'C SS^ ■ id^ 40 

[ 0 0 2 4] m^^^m^ lit^ 1 C'R S - 2 3 2 - C 

2 3 2-C'<'>5f-'7 3.-X2. 0>iS^StC*i 

?f SH^S 3 tDJ7;.@«:it ^ C i A^T * ct; ^ tc rjr ^ -c t ^ ^ 
{Bn*>?taB®IS3<D7 n-fe;;^A:*3«:tf-tI^ C i^i-CSt 

[ 0 0 2 5 ] mSd<D&t)'< •7 T 1 0 7 tC^fs-TlfOC 

?fsii*iS3«?s,^i 0, . 1 0, tcse^sm:*,^-^. m so 



- 1 75747 

6 

8 <1>> <DM2<Z:'RS-2 32 -C-/ >^f-''7i-X2 
, <t^«lOi . 10, i«*iS*«l'J- Ki»r'ig»Ur<> 
KRS -2 3 2 -C-<>*-':?*-A28 |HijA> 
«=>«:• iJ - K$gi^= 1 0 1 . 1 0 , #J>5>--^© 'J - t^Sg^S: 

[ 0 0 2 6 ] 0 7 <Dtiitl'-< v -7 T 1 0 1 OS 

ffl«<:iS:i-t^n-c«,^^M2oc:'R S - 2 3 2 -C -f > ^f-r? 

iaRS-2 3 2-C^>3J-7«-;«:2, A>^Sia;»j-'V 
7- 1 Oi . 10, (117 ) tCJs-Sit-^ {?Ssti> * 
ON/OF Ff-SCiT?. til;'3-><-;'7 7-l Oi . 10 
, *5MKO, «{-^S3©0gS*ON/OFFTSC:i 
A4C'*^J:^<<:Ur*>^ <Bnfe?f^g|3^0::?'o-bx 

10027] ■XlZ'&^-^i'Uyi.^ y9-l2, -12, tc 
J; :?*D -b A ;^:^50A#:B«Ji!a;#S: i . tii^j r 1 0 
cc<^;^-7 Pir;^iii;'jo*f*B^'if^S-^|H^I're, co*i 
■&*>SIS(fc'^>3r-7*-;?;27>SRS - 2 3 2 -C-^ > 

[0 02 6 ] @70^-fi?c«x^ 1 2, .1 2, J* 
HIS <a> 0.^10RS-23 2-C-Y>if-:?*-^ 
2i OERST-iT ER«S+-iDRia^^i«:ft^ 

«SSIlti:^TO5*^i:t,>-S0Scr>-7T>i?'>3>- 3-.'L. 
t:-RS-2 32-C-i>3r-'7:<.-;^2. 0:t-':3^>3A 
Sl=&tf ^ <t. gg&flgtcHalE RJ^^A>6 + 5 - 1 5 VOO 
Nfi^Aiffi;^3 3 n. <-oo NdJt*^? -i- i? p ;^ * i 
2i . 12, ^fiUX^^T \i&'?'tDRi&^Chtl^ 
n^<t:'^iCfj:^ (MX-^y^l2, . 12, Og^A^O 

[00291^8 { a > COT i ^^t' g?^*m" <tB¥ 
t*n .5 Y > - ^ - x-e^ < E R *S^OO N ft 
in T I i&^ic hti^tih^OSiC' r-^ mmi!^iUB.!Bi 

DRiffi^ir hb-rv" tmtni> 9 - 

ERSg^oONii^Ai|s!DRiS^(cA;t?^ 
i o s (c" ia»8^^^diigsm^66^ti*« 

OC* -S ' i t ^ ^ >• -b - fE>tl^ . C CDO S i<:2l 
S**iii'4'Ct-CT-V J'a^-r •--♦I 2.., 12, *'ON 

[ 0 0 3 0 ] -P-C f a * 1 2, . 12. i*ili8 
(a > 0^1©RS-2 3 2-C-Y>»-7«-;x2. 

ORSig^iCSJiT, RSiS^iCD^^i^^Jft-r 
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i>0S0>'Py'^ft^3>' =5-,'UrRS-2 3 2-C-< 

^ipilitc R S*g^;0i6+ 5-15 V©0 Nft^ASffi^J 
•eo?ONfI^A4^-CJ?D;s.-^ 5>^1 2., .12, 

[0 03 1 ] css^t*" sit^" ^mtn^-^iyf- 

i7U>^^ v^lZ, , 1 2. A^ONRStC 

{> •;>H2r-«>«3c;'is^ffii/*iOSiaij'cif5j<- r $nci-v 

[0 03 2]@7<r>^'^i'OX^5-?l2. t*l38 
{ a ) 1 OC-R S - 2 3 2 - C > ai-^ * - 2 , 
©SDi^^iRDig^i^ Igiitf ^ ^> ccas^g^ tin - 
s D mmr-^' t a>»-'7^ 
-^?-c-. ^^^igii tc^§?!^54^r^,'•sos<^>•7 7>i'^-' 
al. . 2--l.cRS-2 3 2-C^>af--7*-;^2. 

? 1 2 . «:J> L.1: R Diga^CCA;'?^ ^^-Kfl 1 <D 

[ 0 0 3 3] mUaMt-' <•;>:? T ^<J>'r- ^? §|R. 

[ 0 0 3 4] 07C»JiJ;^3<M--"«i' -7 T 1 OttlilS < b > O 
aS2C-RS-232-CH'>^f-7*-X2> ©ERS 

1 CC^SSi^ iTi-C t - ^. O S <Z>-7 T > i'- 5 40 
> ♦ 3-jUt?R S - 2 3 2 -C >5t-'7 *-;^<©*- 
•7->^SI^?T-5 E R*ffi^^j!>^6 + 5-15 

( ij - K 'J ) 1 0 , ©SiS^ 'Y^l'?:i1f«ij$t? Cls) 'J 

[ 0 0 3 5 ) < -J -^7 { 'J - F 'J — ) 10, \t 

g|8 <b> <DS^2<DRS-232-C^'>^?-:?*-X 
^^ ©RSJg+-iSGig^^<L«:^^t--SJ;^ccse^$4i 

TTt^-s. RS»^+-<i^-?^^fii (cis^5nrt,^-soso:> 50 
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s 

•7 7 • :2-',iu-cRS-2 3 s-c-r^ay-v 

«-:^2, <^=r-7 >«Ajg4^i>>i. SfiifltjccpiRSig 

6 + 5 - 1 5 V (3?0 N ff^A^S/J 5 n, ID O Nit^t 

[ 0 0 3 6] 

[ms«i2]S7, 8tcii^-r-<s:#6^(ic:'giant-^>3f--7 

g^^l3iS 1 AiR S - 2 3 2-C.Y>a?-7^-3?2^2 
■b ■;> F WM (./-C C i&Jl# C*-&j!>i. E 9 tC^ii-r ^1 2 
•m>'^=^^ 1 =S:<^« L'-C . -*<^«^^l^ 1 A;»3«iJ 
.>v :? T 5 cCct; i>-y'zi-iz7.\t)^'ir<<K t> ^— ^r©^^ 
1 r-JfJ;'3#J.-<^' 7 T 1 OlCJ:i,■:fu^Xt^iJ=S:'i^tJ: 
^.^;5tci,T^>,*;i-. C©i*SS^^*SSl cc,^;*-:/n 

i^g§ 1 «r*A h =j> t':*- 3? 1 5 tm'^mx-iUif. S 
s^ftis 1 Ai^f^;^ h 3 >f,-5f 1 5*.*=>dS^>n-s*g<^ 

1 ■JUmtcin^^*-:^. I- I' f 1 5---jS{f 5n^>J: 
[0037] 

- * - X *yji I, tc9i sm^X/j:f7^ t smh:his 

•te;^A;^-S:?f^S^^«Sl ffi;^7''<';''7T'- 1 or-^" 
O-fe 5!ltiJ>3«:tt ^>^^mf| It'k'Lk. n^ff>^- h '7 - 

[0038] 3 -4!:^B^©'7' '-ajejM©fe!gfkW > 

^x-ktm 1 1 ic^x 'ivc^Tigm 1 ®--^<!>R s - 2 

32 -C-^ >ir-'7»-^^2tC*rA20, 2 I 

ix. ?Jii5^S3#Kc*>g5ia*-rA2 0. zitm^mm. 

-C'SS;0!^?<:*?^A2 2, 2 3^^§,L. c:Wfg|miS3 
ffll©*'? Atc:/o-b:XA/5?:?T^^-('^^0X-<'-^?l 2 
. , 12, t:>'?'a-fexffi:^5^^i^ 'J - FU <tti;^«ij 
.'<•;> :?T> 1 0 ^^i^'^*J^;^tci/-ci>Mt^o iflbc© 
iSSt* — ?©R S-2 3 2 -C-Y>5f--7*-i^-C'7t3 
-tr;^A;'33!>^2.'^. *>^— :>C■RS-2 3 2-C^'>^^- 
[0039] HWia«^fSSI 1 <t (.."Ci*''<- v:^•^l':5>b• 
^ - 3rJt'.?ftc: 4> -7 - i' X - 3 >^ . nmm^tM. 

a>lg.^ 4' i t/ C 4* V ^ i? p ;^ g=-©fiy "J s i' F :^ y 

[0040] *>^£^i^tc, ^ifffc'T >3?-Va;-;^2tCt* 
RC2 3 2 CiaJ^cct P1|^J*V2 1. V2 
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[004 1 ] g|ig|k.-^>5f--7*-5^£!!>ij5>(^>(f#<C>3M 
Sffi*^^^S 1 CClgSSSSti-Cl'^B I OS, K^-Y 

[ 0 0 4 2} 

T^m^UU< X fc'feiti b -Y > ^? - :? i - X 2 /ct* rpdf 

SlS-^^rffJ^-r -5 C i 7!>ic * ^fl^t?.^ jl w ^ a -b; ;^ AS 

®. ^fSffc-^>a7-7^-;?;2 <i.l/CRS-2 3 £-C 
•SriiiRt- ^>ig&. ?&<t:(DS|S^AiR S - 2 3 2 - C«:^ 

fs^fii/trfeo. *A:Bios, osm<D^ 

■C^^-r C i J: *i 3EFgJ&(D-7"P -fe ;^ AffiP'j'CibSl 



(5) #Ba¥7- 1 75747 

10 

[@ 2 ] liSscTi 1 (Dife^oc'1^2 <Dm>^mo 
[m4] ^^mz<^^m^w^m„ 

[07] -^MSC— ;^*g(?I|?:fSl,fef[ISIilo 

[08] <a> i*#,itffc^>^/-7:^-y^i*gj5i©ig' 

im9] RS-23 2-C?:l«St'*^^liUt:c».'itl^P 

c^z -smm b-zctiiz.^ mmmm-z-^^ h =3 > t =^ - 

[010] R S - 2 3 2 - C* 1 mbJ!>mmU'Z<.^tj:\,^ 

[01 1 ] «!eft'^>^f-:?*-xij&^, mmt-i^ 

^- - ^ - X i < r - i 1. -C^B^i^ 

[012] RS-2 3 2-C-^>-'S-V3,'-yi.m<D^^- 

[J5^<^>g(4^] 
i S^^S 

3 
4 

6 iH;'jf> 

30 7 Aj^f> 

9 

10 ffi:^.»v-;':?T- 
[^1 ] 
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m 1 0 ] 
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[iStiial ^6^3^ 1 QB 

miEMm^m^] 0 0 1 7 

fb-O -7 * - A«rf<Jfl9 l.?<:?f^ff ^A;'3*?£ C{t, 



[ 0 0 2 6 ] 0 7 <D&t}'-< -7 T 1 0 1 CD^ 

M<<:iSrW ^5>nc c^-&M2 C'R S - 2 3 2 - C > 
»-X23 tC08 {!)> {CT^fcfc-^K^SffiSn-C+iO, 
llRS-2 3 2-C'f >»-'7^-?^22 :i!>^6Sm;^j.>v 
-•:?r-l 0. . 1 07) tCe-SIt^ (IE) & 
ON/OF Ff^CiTT-. Ui>7-*<i':?7'-l 0. . 10 
2 Jim^U. ?ISiJ^S3C'@§g«:ON/OF FT^Ci 
j!y4-C**J:^K:L.Tab& <Bnfe?f^g3'>-«>5'a-bX 

[iiiEM.fi#a«] mm 
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[ifiE^iii^^^] mm 
im] 
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